Introduction 32
Absolute pitch, the ability to name or produce a musical tone without any reference (Takeuchi & 33 Hulse, 1993; Ward, 1999) , has frequently been associated with autism (e.g. Bonnel et al., 2003; 34 Heaton, Hermelin, & Pring, 1998 ; for a review see Mottron et al., 2012 ) and autistic traits (Brown et 35 al., 2003 ; Dohn, Garza-Villarreal, Heaton, & Vuust, 2012 detail-focused cognitive style. At the same time, Chin (2003) has proposed that absolute pitch 52 musicians may also share a tendency to focus on details, and that this may be associated with an early 53 start in musical training before the age of seven. Chin (2003) argues that the more detailed view of 54 the world that children exhibit up to the age of six (Poirel, Mellet, Houdé, & Pineau, 2008; Poirel et 55 al., 2011) leads to absolute pitch often only developing (or being maintained) during that period. In 56 general, absolute pitch seems to be an excellent model to investigate the interaction of genetic and 57 environmental influences on the acquisition and development of expert abilities (Zatorre, 2003) . A 58 large body of research exists on the heritability of absolute pitch (Athos et al., 2007; Baharloo, 59 Johnston, Service, Gitschier, & Freimer, 1998; Peter K. Gregersen et al., 1999) , the importance of 60 early musical training and sensitive periods (Deutsch et pitch musicians -as compared to the weak-perceptual-coherence account of autism -has never been 68 investigated before. 69
Typically, paradigms to investigate detail vs. context-based cognition in autism follow the approach 70 of the classical psychophysical experiments by Navon (1977) and two experiments assessing local-to-global processing both in vision and audition were conducted 109 in the lab (see Table 1 ). 110
Participants 111
In total, 31 AP musicians (16 female) and 33 RP musicians (15 female) participated in the study. The 112 above-mentioned online survey (UNIPARK software, https://www.unipark.com/) was used to recruit 113 participants. They primarily were students or professional musicians at the University for Music, 114
Drama and Media, Hanover; four AP and two RP were amateur musicians. Irvine, CA, USA). Participants could flexibly switch between rough and fine tuning by either turning 147 the wheel (10 cent resolution) or by pressing it down while turning (1 cent resolution). Subjects were 148
given a maximum of 15 seconds for each trial and could confirm their answer by pressing a button on 149 a Cedrus Response Pad (Response Pad RB-844, Cedrus Corporation, San Pedro, CA 90734, USA) to 150 automatically proceed with the next trial. The final frequency at the time of the button press or at the 151 end of the maximum time given was recorded. In both cases, the Inter Trial Interval (ITI) was set to 152 3000 ms. EEG was measured during the PAT but will be reported elsewhere. The final/selected 153 frequencies in each trial were compared to the nearest target tone (< 6 semitones/600cent). The mean 154 absolute deviation (MAD (1), (Anders Dohn et al., 2014)) from the target tone is given as: 155
This reflects the pitch adjustment accuracy of the participants and is calculated as the average of the 157 absolute deviations c i of the final/selected frequencies from the target tone (referenced to a 440 Hz 158 equal tempered tuning). The consistency of the pitch adjustments (SDfoM, Standard deviation from 159 own mean), possibly reflecting the tuning of the pitch template (Dohn et al., 2014) , is then estimated 160 by taking the standard deviation of the absolute deviations (2). 161 162
Z-standardization of the MAD (Z_MAD, formula (3)) and SDfoM (Z_SDfoM, formula (4) button press for descending. Button colors were randomized across subjects and groups. Reaction 193 times (RT) were calculated relative to the first tone, when a decision at the local respectively global 194 level could be made (local: 2nd note, 210ms; global: 4th note, 630ms) to make reaction times 195 between conditions comparable. During each trial, the word "attention" (German: "Achtung!") was 196
presented for 1000ms at the center of the screen followed by the sound of the melody (1900ms). 197
Responses were allowed for a further 3100ms after the end of the melody. After this time, or if a 198 button press had occurred, the next trial followed after an ISI of 1000ms. 199 A total of nine participants (4 RP, 5 AP) had to be excluded. They either misunderstood the 200 experiment (N=4) or were identified as outliers during inspection of RT distributions (see below) 201 across and within conditions (N=5). 202
Hierarchical letters (HL) 203
Four different hierarchical letters were constructed according to Navon (1977) . The stimuli were 204 either a global "H" or a global "S" each consisting either of small "H" or small "S" (see Figure 1 (b) ). 205
Participants were asked to press a blue button for "H" and a yellow button for "S" or vice versa, 206 depending on randomized allocation of the participants to the two experimental conditions (via the 207
Cedrus Response Pad RB-844, Cedrus Corporation, San Pedro, CA 90734, USA). All participants 208 underwent two blocks of 80 trials each (20 for each stimulus condition). In one block, they were 209 asked to press the two buttons according to the global level of the stimuli, in the other block 210 according to the local level. The order of blocks was randomized across subjects, with half of AP and 211 half of RP starting with the local, respectively global block. Each block had a self-timed break after 212 trial 40.. At the beginning of each block, four trials (one per condition) were presented for practice. 213
Within each trial, a fixation cross was present at the center of the screen for 500 ms accompanied by 214 a "beep" sound at the final 75 ms. Afterwards the stimulus was presented for 100 ms in one of the 215 four quadrants around the center of the screen with a visual angle of 4.67° (viewing distance 60 cm; 216 center of the images at [+-2.4,+-2.4] relative to screen center). A dotted mask appeared at the position 217 of the stimulus for 1900ms directly after the end of stimulus presentation, then followed by the next 218 trial. The order of stimuli was randomized and stimulus positions were pseudo-randomized with the 219 same stimulus never occurring twice in a row. 220
A total of nine participants (3 RP, 6AP) had to be excluded. They either misunderstood the 221 experiment (N=5) or were recognized as outliers during inspection of RT distributions across and 222 within conditions (N=4). 223
Statistical Analysis 224
All statistical analyses were conducted using the open-source statistical software package R (Version 225 3.5¸https://www.r-project.org/). 226 First, only reaction times for correctly answered trials in the experiments HL and AGLT were taken. 227
RT distributions within and across subjects, conditions and groups were inspected. For AGLT, 228 reaction times were calculated relative to the first possible time point of decision, i.e. 2nd note for 229 local trials (RT-210ms) and 4th note for global trials (RT-630ms) to make RT´s comparable between 230 conditions. Trials with physiologically impossible RT´s (i.e. <=0) or extremely long RT´s (>1000ms 231 for HL) were then removed. In a next step, individual outliers defined as exceeding +/-2 times the 232 mean absolute deviation from the median of each subject's RT distribution were identified and the 233 corresponding trials removed. The remaining trials were considered for further statistical group 234 analysis using median and absolute deviation from median as dependent variables because of non-235 normality of the subjects´ individual RT distributions (the distribution of RT medians across subjects 236 was normal). The process was performed separately for HL and AGLT trials. 237
We expected group differences between AP and RP regarding performance on local versus global 238 trials and an interaction between congruency and group for both, local and global trials. Three-way 239 2x2x2 ANOVAs with two within-subjects factors (congruency, hierarchical level) and one between-240 subjects factor (group) were performed for each experiment (HL and AGLT) on three dependent 241 variables each: accuracy (ACC), reaction time medians (RT) and a combined score "Speed-accuracy-242 composite-score" (SACS) and AGLT, with between-subjects factor "group" and within-subjects factor "congruency". To 253
investigate interference effects and their correlation with autistic traits (AQ) and pitch adjustment 254 accuracy (MAD, SDfoM), we calculated individual scores for global-to-local and local-to-global 255 interference for RT, ACC and SACS according to (Bouvet et al., 2011) and SDfoM) is associated with weaker local-to-global interference in audition (see Figure 4) . No 305 local-to-global interference effects were found for the visual domain. 306 307
In the auditory domain, better performance (pitch template tuning, consistency) on absolute pitch 308 tests (SDfoM) was furthermore correlated with reduced global-to-local interference in audition 309 (ACC: r=0.300, p<.05; SACS: r=0.242, p=0.075, marginally significant). Higher autistic traits were 310 associated with marginally lower global-to-local interference in the visual domain (r=-0.231, 311 p=0.090). However, all other correlations remained non-significant (see tables 4 and 5). 312 313 314
Discussion 315
The present study is the first to investigate cognitive style, i.e. the tendency to focus more either on 316 details or on the global shape/context of sensory stimuli, in AP and RP musicians. Taken together, 317 our results cannot rule out the hypothesis that AP musicians have a more detail-oriented cognitive 318 style compared to RP, but the evidence is too weak and inconsistent across experiments and 319 conditions, to explain differences in AP performance based on cognitive style alone. 320
Pitch perception and cognitive style 321
Performance on auditory or visual hierarchically-constructed stimuli frequently used to assess 322 cognitive style (Bouvet et al., 2011; Navon, 1977) did not reveal strong group differences between 323 AP and RP musicians. As expected, global as well as congruent stimuli revealed a processing 324 advantage both in terms of speed (RT) as well as accuracy (ACC, SACS) independent of group. In 325 general, AP and RP were similar in the degree of performance difference between local and global 326 congruent and incongruent trials (three-way interaction). If anything, the groups might differ in 327 performance on congruent vs. incongruent trials independent of hierarchical level, or vice versa. RT 328 measures in both audition and vision furthermore showed a tendency for slower responses of AP 329 independent of experimental conditions, which was especially prevalent in the visual local condition. whether global or local changes were presented, whereas others may choose to press the button as 345 soon as the crucial 4 th tone is played (which allows them to notice the difference between global and 346 local stimuli). In line with our hypothesis, reduced global-to-local interference in audition (ACC, 347 SACS) is correlated with higher AP accuracy. In vision however, higher autistic traits are associated 348
with lower global-to-local interference (SACS). Therefore, in audition, people who have a more 349 accurate AP are less affected by the global shape when concentrating on local details, as are people 350 with more autistic traits (in the same sample) in vision. However, we have to admit that this is a weak 351 relationship as it is selective for certain performance measures and sensory domains. In contrast, 352 prior research has shown that cognitive style is quite similar within subjects across audition and affected by relative size and the number of local elements used to construct hierarchical stimuli 375 (Kimchi & Palmer, 1982) . Kimchi (1992) further emphasizes that global-local paradigms using 376 hierarchically constructed stimuli might not even measure the degree of holistic perception, as being 377 holistic (i.e. properties that depend on the interrelations between component parts) is not necessarily 378 the same as involving global precedence (i.e. processing of the higher level preceding that of the 379 lower one). Therefore, not all global-to-local paradigms might be adequate to measure holistic 380 perception in terms of Gestalt principles (Wertheimer, 1925 To sum up, the correlation analysis of global-to-local interference effects in particular revealed 397 results in accordance with the hypothesis of a more detailed-oriented cognitive style in AP 398 possessors, which is also associated with autistic traits within our sample. However, the 399 inconsistency of the results -and the dissociation of a correlation of AP accuracy with auditory 400 performance versus autistic traits with visual performance -remains to be understood. Table 1 Participants' characteristics Age, nonverbal IQ (SPM), information processing capacity (ZVT), musical training (total hours during life span on main instrument), musicality (AMMA; MSI) and online pitch identification screening (PIS) for each group; * two RP reported not having absolute pitch but reached a screening score of 13 respectively 21. Because of this and their weak performance in the pitch adjustment test, the subjects were assigned to the RP group; Significant group differences are highlighted in bold. AQ refers to autism spectrum quotient (Simon Baron-Cohen, Wheelwright, Skinner, Martin, & Clubley, 2001), MAD = Mean absolute derivation from standard tone, SDfoM = Standard deviation from own mean deviation.
AP (n=31)
RP ( Table 4 Local-to-global interference (Gcon-Ginc) Pearson´s product moment correlations and pvalues for differences between global congruent (Gcon) and global incongruent (Ginc) trials, separately for reaction time (RT, ms), accuracy (ACC, %) and speed-accuracy-composite-score (SACS). Correlations were calculated with autism traits (AQ) and absolute pitch accuracy (MAD, SDfoM). 
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